Rationale: Primary cutaneous amyloidosis (PCA) is a localized skin disorder characterized by the abnormal deposition of amyloid in the extracellular matrix of the dermis. The association between PCA and other diseases, although rare, has been documented for various autoimmune diseases. PCA associated with autoimmune hepatitis-primary biliary cirrhosis (AIH-PBC) overlap syndrome and Sjögren syndrome (SS) has not been previously reported in the literature.
Introduction
Primary cutaneous amyloidosis (PCA) is a localized skin disorder characterized by the abnormal deposition of amyloid in the extracellular matrix of the dermis. [1] Autoimmune hepatitisprimary biliary cirrhosis (AIH-PBC) overlap syndrome refers to the coexistence of these conditions and is defined as a distinct autoimmune liver disease. [2] Sjögren syndrome (SS) is a multisystem autoimmune disease characterized by the hypofunction of salivary and lacrimal glands, as well as systemic multiorgan manifestations like skin, lung, kidney, etc. [3] The occurrence of PCA with other diseases is rare, but it has been documented in combination with various autoimmune diseases, including primary biliary cirrhosis, [4] systemic sclerosis, [5] scleroderma. [6] This article describes a case of PCA associated with AIH-PBC overlap syndrome and SS that has not been previously published in the literature. Herein, a common immune-mediated pathogenic pathway is hypothesized and a therapeutic regimen is provided for reference.
Case report
A 50-year-old woman was followed up in our hospital since 2005 because of abnormal liver enzyme levels.
In spring 2005, the patient's g-glutamyltransferase (g-GT) levels were 177 U/L following a cesarean section in the department of gynecology and obstetrics of our hospital. However, she received no treatment at that time.
In 2008, she had elevated levels of g-GT (241 U/L) and alkaline phosphatase (ALP, 133 U/L) without jaundice, pruritic papules, or other symptoms. She was referred to the hepatology service of the same hospital during that period. She reported no family history of hepatic disease, no fever, no current medications, and no consumption of alcohol, blood transfusions, or contact with individuals with hepatitis. No positive signs were observed on physical examination. A laboratory examination excluded infection with hepatitis A, B, or C. An abdominal ultrasound showed the thickness of the spleen to be 41 mm. Determination of the presence of serum antinuclear antibodies (ANA) was positive (1:1000) by immunofluorescence; there was no indication of the presence of the M2 fraction of antimitochondrial antibody (AMA-M2, 9 RU/mL) by enzyme-linked immunosorbent assay (ELISA). The patient was subjected to a percutaneous liver biopsy, which showed nonsuppurative destructive cholangitis with severe interface hepatitis ( Fig. 1A and B) . The patient was diagnosed with AIH-PBC overlap syndrome but refused to take prednisolone because of its potential adverse effects, such as moon face and weight gain. The patient was treated instead with ursodeoxycholic acid (UDCA, 750 mg/d) with improvement of symptoms and cholestatic enzyme levels.
In 2012, the patient came to our hospital and presented with dry eyes, dry mouth, and pruritus. ANA levels were also positive (1:3200) by immunofluorescence and AMA-M2 levels were elevated (159 RU/mL) by ELISA. Liver function tests revealed that g-GT (496 U/L) and ALP (292 U/L) levels were significantly increased. The patient was treated with a combination of UDCA (750 mg/d) and intravenous hydroprednisone (30 mg/d) for 10 days; methylprednisolone tablets (6 mg/d) were administered orally for 3 months.
In 2014, the patient came to our hospital because of pruritic papules with brownish pigmentation of the trunk and limbs (Fig. 2) . The patient also reported abdominal distension, edema of the lower limbs, and dry eyes and mouth during the past month. A physical examination showed jaundice and a painless liver with a thick edge 14 cm from the right costal margin. Liver function tests revealed g-GT levels of 459 U/L and ALP levels of 340 U/L. ANA levels (1:3200) were the same as in 2012, but AMA-M2 levels were again elevated (200 RU/mL) by ELISA. A CT scan of the liver showed evidence of cirrhosis, a thick spleen (62 mm), and portal hypertension with collateral circulation. A skin biopsy revealed an amyloid deposit after staining with hematoxylin and eosin (H&E), and crystal violet ( Fig. 3A and B) . Histology of the labial gland showed focal lymphocytic sialadenitis, with a focus score ≥1 focus/4 mm 2 ( Fig. 4) , according to the current European-American consensus criteria for the classification of SS. The patient was diagnosed with AIH-PBC overlap syndrome combined with cutaneous amyloidosis and SS. We advised the patient to undergo liver transplantation, but she refused. The patient was treated with prednisolone acetate (20 mg/d), azathioprine (50 mg/d), and UDCA (750 mg/d).
In 2016, with the progression of cirrhosis, the patient came to our hospital after experiencing hematemesis and melena for 3 days, but she refused to have esophageal variceal ligation; as a result, the patient was treated with somatostatin and omeprazole with improvement of both symptoms and cholestatic enzyme levels. The patient has been closely followed since that time. Figure 5 shows a timeline, detailing the patient's diagnoses, interventions, symptoms, and outcomes. Figure 6 shows the evolution of g-GT and ALP levels over time. This case report was approved by the ethics committee of The First Hospital of Jilin University, Changchun, China, and written informed consent was obtained.
Discussion
PCA is a relatively rare condition characterized by amyloid deposition exclusively in the dermis without involving the internal organs. It can be divided into 3 general categories: lichen, macular, and nodular forms. [7] The histopathology of cutaneous Yan and Jin Medicine (2018) 97:8 Medicine amyloidosis shows eosinophilic hyaline material in the papillary dermis by H&E staining, which can be confirmed by Congo red staining. [8] In hepatology, overlapping features between AIH and PBC, primary sclerosing cholangitis, or indeterminate cholestasis, socalled overlap syndromes, usually progress into cirrhosis and/or liver failure without adequate treatment. [9] AIH-PBC overlap syndrome has been reported at frequencies ranging from approximately 10% to fewer than 2% of patients with AIH or PBC alone. [10] The Paris criteria, which are commonly used to define the presence of PBC with features of AIH, are endorsed by the European Association for the Study of the Liver (EASL). [11] The symptoms of patients with overlap syndrome are often nonspecific and include fatigue, malaise, nausea anorexia, and abdominal pain. [12] SS is a chronic inflammatory autoimmune disease with an obscure origin; it attacks the lacrimal and salivary glands specifically. Sicca symptoms are the hallmarks of this disease, which may also present with various organ manifestations. [13] A high occurrence in women, B cell hyperactivity expressed as hypergammaglobulinemia, and the presence of several serum autoantibodies, as well as activation of type I interferon pathways, are disease characteristics also shared by other systemic autoimmune disorders, implying a common underlying pathogenic mechanism. [14] The pathogenesis of PCA is still unknown; however, PCA could be concomitant with various immune diseases, implying a common underlying immune-mediated mechanism.
[15] Associations described so far include primary biliary cirrhosis, systemic sclerosis, scleroderma, Kimura disease, and SS. [4] [5] [6] 16, 17] A pathogenic relationship between PCA and keratinocyte apoptosis has been hypothesized. [18] Kamada et al [19] reported that bilirubin caused damage to cultured keratinocytes, which may lead to cutaneous amyloidosis. Damage of bile duct epithelial cells is thought to be involved in the pathogeneses of cholestatic disease. [20] Perhaps some common structures found in both keratinocytes and bile duct epithelial cells are targeted by autoantibodies. In addition, some authors have surmised that amyloidosis and SS have a common pathogenic pathway, such that the permeability of plasma cells in certain tissues (for instance, the skin and salivary glands) can generate light-chain immunoglobulins that cause amyloid deposits. [21] Interestingly, AIH-PBC overlap syndrome is related to changes in plasma cells and immunoglobulin production. [22] It is possible that PCA, AIH-PBC overlap syndrome, and SS share common immunological characteristics. Further investigations of the pathogeneses of PCA, AIH-PBC overlap syndrome, and SS would be worthwhile.
Controlling pruritus is important for the management of PCA. The treatments for PCA include retinoids, corticosteroids, cepharanthin, amitriptyline, colchicine, tacrolimus, cyclophosphamide, cyclosporine, vitamin D3 analogs, dimethyl sulfoxide, capsaicin, menthol, surgical modalities, hydrocolloid dressings, phototherapy, and lasers. [23] We currently lack randomized, controlled data that could inform the optimal treatment of patients with AIH-PBC overlap syndrome, [24] which presently involves a combination of anticholestatic (UDCA) and immunosuppressive therapies (corticosteroids and/or azathioprine). [12] Liver transplantation is a life-saving treatment for patients with end-stage disease. [25] 
Conclusions
Although PCA is benign, [26] the symptoms, liver function index, biochemical response rate, and histologic changes observed in our patient after treatment with a combination of UDCA, prednisone, and azathioprin were all improved. As this patient has entered the decompensation period of liver cirrhosis, her prognosis is poor. 
